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(57) Abstract: A medicinal composition having antagonistic 
activity against a CRTH2 receptor; and a novel compound. The 
medicinal composition contains as an active ingredient a com- 
pound represented by the formula (I): (I) (wherein R 1 , R 2 , R\ 
(I) and R 4 each independently is hydrogen, halogeno, etc.; Y is hy- 
drogen, alkyl, alkenyl, etc.; Ar is optionally substituted aryl or 
optionally substituted heteroaryl; n is an integer of 1 to 3; and 
m is 0 or 1), a prodrug thereof, a pharmaceutically acceptable 
salt of either, or a solvate of any of these. The composition is 
used as a CRTH2 receptor antagonist 
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R 6 £ J; ^ R 7 £33 {t <s rg$fc£ftTVNTfc ©g&Si: ITI^ 

5 R 8 t:l3fr3 r g#l£ flX ^X <fc V^7'7;l/4>'^J <DW&k&t LX\t, 7)\s* 

7 frtrfy-t**/ \ - b n N Any £ UVNo 

io ;^;k r^ii/^^fii^JU^ 

bw 

. R 8 C:i3tf3 rg^^nt^-r^ct^T^^^^x^^^^j ©g&g£ it 
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R 1 H 

R\Jv_ r ^(CH 2 ) m -^-S0 2 -Ar 1} y-X, 




s 

C0 2 R 9 

(IV) (l) 

( > R 1 > R 2 n R 3 s.R 4 . Ar, Y v m> £ <fc n fc* I ) 0%% £ MMm 
20 , R 'IZykmSfeitTfrZ-frs X&/M3<t*>s ggl £ lit M T % <£ H > * 

*HIB 6 2 - 1 9 8 6 5 9 SfclB*©*/l/*>7 $ FB*tt ( I V) x h 
7tFD77V (THF) , N , N-^^J1/*;^7U" (DMF) % 

^^i/*^**^ k (dmso) , Y)\sx->m(D%m$, 7km 
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5£ ( I ) ti*n4M*K*^T, . Y#**&ft©'fc£f&^ TXA 2 §§ 

bts HTCit^ ( II) (I I I ) ft Zit&Wft S UW 0 

S (ID : 




CO2H 



10 r;i/*;i/) ti^ti^S) ; 

Y«r;i/*;K g; £ & t ^ ;i/ * ;i/ ; * J;v 

R 10 tt7jc^^fettAD^>] ■C.a%'*H-4fls#«s ?O^D Y5y#s ZftbOU 

$k±m®$ftz>i&ztc&zftt>(Dmmmyso 

• i (I I I) : 
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(III) 



[5£*x R 2 -ii*Jl^ /\D^>s - OR 1 1 (S*, R il \Z*Lm£tz& 

20 i±ff§$n4*ifett?H6c)l«»», 



WO 03/097042 



PCT/JP03/06077 



(HI) 




5 C0 2 H 



ihiam No. 


R 2 


Y 


R 1 0 


ii-i 


H 


H 


H 


II-2 


H 


Me 


H 


II-3 


H 


H 


F 


II-4 


H 


Me 


F 


II-5 


H 


Et 


F 


II-6 


H 


allyl 


F 


II-7 


H 


Bn 


F 


II-8 


H 


H 


CI 


II-9 


H 


Me 


CI 


11-10 


H 


Et 


CI 


11-11 


H 


allyl 


CI 


11-12 


H 


Bn 


CI 


11-13 


F 


H 


F 


11-14 


F 


Me 


F 


11-15 


P 


Bn 


F 


11-16 


OMe 


H 


F 


11-17 


OMe 


Me 


F 


11-18 


OMe 


Bn 


F 



(m$s Mefi^^K Et tt^^K allyl & IT V ;K Bn\Z"l> Vfr) 
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(« 2) 



Y 




-fb^-ti No. 


R 2 


Y 


R 1 0 


III-l 


H 


H 


H 


III-2 


H 


Me 


H 


in-3 


H 


H 


F 


III-4 


H 


Me 


F 


III-5 


H 


Et 


F 


III-6 


H 


ally! 


F 


III-7 


H 


Bn 


F 


III-8 


H 


H 


CI 


III-9 


H 


Me 


CI 


111-10 


H 


Et 


CI 


III-ll 


H 


allyl 


CI 


111-12 


H 


Bn 


CI 


111-13 


F 


H 


F 


•.III -14' 


F 


Me 


F 


111-15 


F 


Bn 


F 


111-16 


OMe 


H . 


F 


111-17 


OMe 


Me 


F 


111-18 


OMe 


Bn 


F 



(m*. Me tt> ;k Etttx^w allylttr 0 Bn{i^>^;i/) 
*y±£&01 (vn^^As vb^^A^F) „ TV^-^As **«aS*AV7'_ 

8 .*x>k n vW>i N 7y;h, ^>€>x;i/^>^> p.-1;vx> 
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■•r*^»*«tt) f Kfif-**iSttN«r*tf D esi gn o f Prodrugs, 
El sevier, Amsterdam 1 98 5 I3H £ ftTt^ £ o #38BJ!<fb 

n - ^^l/x-^r^K y;f;nx7iK tert - ;i/ ^ * x ;k 
15 & ft 3 o *'JB ua-fb-G-ft # k K d * >> % -r 3 % m k K n * ;v 

h , 7^HttC^Jb^7^;Vt^i'J:0tlt - OCOC 2 H 6 , - OCO 
(t-Bu) > — OCOC 16 H 3lN - OCO (m-COONa-Ph)s -0 
20 C 0 C H 2 C H 2 C 0 ON as — 0 CO C H ( N H 2 ) C H 3 > - 0 C 0 C H 2 N ( C 

h 3 ) 2 ®ifim\? btiZo *$6 8Hb-£*#7 ^ya.*tt5»^i4^ r 

y ^k.bt«ffc»*-UV>r ^ K £ bT lis — N H C O ( C H 2 ) 2 o C H 3 , - N 
25 HCOCH ( N H 2 ) C H , M $> ft Z 0 

ttfc-*>5* ©-Cfe'So 

19 
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m (Histiocytosis) , |^ |$M (T 7, ) fe, f 

?- : >z, ft%&Bmmm. ftmmm&m. yj^vrm, ftw*^. 

10 *.IB W^b ^» * v ± IB ©jK A © * B » i: 1/ Tb > {3 f 4 Hi s. > 

r-fe^a, «JB*fcbT«a»fc> *fe*!U 

■<0*»«fc*'©J«fflfc:j»L'fe'jR»«N JHtttiK }ffjRffi«OEIK' 

15 li N »S«!fi#:J:ftC«iai4^ot8JBi:t4. 

lAtgPt^tSi^ 1^0. 1-10 0ig/kg/BTffc D x 'ffit 
< {i i ~ 2 Omg/kg/B t-feSo 

20 

Me. : ;V 

25 E t : ^f-vil/ - 
DMF :N, N-i?^f;i/^;VA75 F 
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T H F :fh7tHD77> 
MeOH : * * J — /!/ 



MMM 1 ( R ) — 3 - {3 - [N- (4 - y jv* u ^> > z frft- fr) -n 
5 -^f iV7U] -1, 2, 3, 4-f b 7 t >* D - 9 - ^ 7 . 



d e * >m (<+)-ii-4) 




co 2 H co 2 H 

(11-3) (H-4) 

(R) - 3- {3- [ (4-7;i/^D^>^>x;v*n;i/) 7U] - 1, 2, 
3, 4-fh7kKD*;W^;-^-9-'f;V} 7nif^>^ ((+HI-3) (2 9 
10 0 m g, 0 . 7 0 mm o 1 ) OD MF ( 3 m L) feWtfc., 3 «7-fM ^ )V ( 0 . 1 
3 mL> 2 . 1 mm o 1 ) v U tf £ ( 2 8 9 m g % 2 . 1 mm o 1 ) 

1 8 l§F«# tfcoH^ri^fe*7kta^^^i^;i/-x-^>>i/( 1 : 

(1:1) fc^MV, 2mol/L*Mihj- h V * (0. 6mL N 1. 2 mm 

i5 oi) &An;u mu^ i emmmtvtzo %mm*mz.M&tLtz'&, mm*-?- 

*^;Pi7DT h <7*7 3? - (ss*V> -mm^9-n>, 1 : 3) T-J^^Ufe^s cF 
^CSIxfjV-AJp^J; t) jfcgfHb U ib^t) ((+)-II-4) (187mg;iR^ 
63%) Itntzo 
20 : 155-157°C 

*H-NMR (CDClg) : 6 1,86-2.04 (m, 2H), 2.62-2.87 (m, 6H), 2.89 (s, 3H), 4.24- 
4.36 (m, 3H), 7.05-7.34 (m, 6H), 7.87 (dd, J = 4.8, 9.0 Hz, 2H) 
IR (KBr) 3422, 1713, 1590, 1491, 1467, 1333, 1237, 1165 cm 1 
[a] D 24 +95.0±1.3° (c=l. 008, MeOH); 
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7tm#ffi (C 22 H 2a FN 2 0 4 S) . 

.ft ft {I (%): C, 61.38; H, 5.39; N, 6.51; F, 4.41; S, 7.45 

mmm (%).• c, 6i.36; h, 5.26; n, 6.45; f, 4.43; s, 7.47 

5 mMM2 (R) - 3- {3- [ N — ( 4 - 7;i/#n^>-t£>x;i/*r:;i/) — N 
-ol^jit 5 J ] - 1 , 2,3, 4-ff7t h-D*;!//^;-^ - 9 - j )]/.} 7° 



n\f*>m ((+)-II-5) 




(H-3) (11-5) 



10 » ((+)-II-5) & £ o 
H6^ : 159.5-161 °C 

X H-NMR (CDCls) : 6 1.34 (t, J = 7:2 Hz, 3H), 1.97-2.06 (m, 2H), 2.72-2, 
88 (m, 6H), 3.38 (q, J = 7.2 Hz, 2H), 4.14 (m, 1H), 4.32 (m, 2H), 7.05 
-7.36 (m, 6H), 7.89 (dd, J = 5.1, 8.7 Hz, 2H) 
15 [a] D * 3 +95.2±1.4° (c=1.005, Me OH); 
Timfttif (C 28 H 25 FN 2 0 4 S) 
. If-^fil (%): C, 62.14; H, 5.67; N, 6.30; F, 4.27; S, 7.21 
nmB. (%): C, 61.84; H, 5.66; N, 6.13; F, 4.12; S, 7.2 

20 ^M3 ( R ) — 3 — {3- [N- (4 - 7 fr* U ^> V> X )V* - )V) — N 
-^>y;v7^] -1, 2, 3, 4-fh7tFD*;v;ty-jv-9->f>}. 

7°UV*>M ((+)-H-7) 
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(H-3) . (H-7) 



£® ((+)-II-7) £f#fco 

'H-NMR (CDC1 8 ) : (5 1. 72-1. 94 (m, 2H), 2.61-2.76 (m, 6H), 4.18-4.29 (m, 
5 3H), 4.48 (d, J = 15,9 Hz, 1H), 4.63 (d, J = 15.9 Hz, 1H), 7.07-7.42 
(m, 11H), 7.85 (dd, J = 5.4, 8.7 Hz, 2H) 
[a] D * s +39.3±0.8° (c=1.002, MeOH); 
7tffl#tfr (C 28 H 27 PN 2 0 4 S) 

ft^ffi (%): C, 66.39; H, 5.37; N, 5.53; F, 3.75; S, 6.33 
10 MfflM (%): C, 66.12; H, 5.35; N, 5.43; F, 3.66; S, 6.14 

HJS0O4 3 - {1- [ N — (4 -7;V;TD ^>-tf -N-^f-)V 
t K J 1 * f-JV- 1 , 2, 3-h>;tKD^>^D^>^ [1, 2 - b] ^ > K — 

>-4--f;v} 7n t^>^ (III-4) 




15 flH-3) (IH-4) 

-fb^-fe (II-3) ©tt£> *c 3 — { l - [ (4 
_ 7 5 / ] )V - 1 , 2 , 3 - h >J b K D 2/ £ D ^ > * [ 1 ' , 2 - b ] > K - 
;v- 4 --f M 7d if#>^ (in-3) £fflVMT N it % til 1 i: «fc t> ft 

(III-4) 

20 ^-NMR (d 6 -DMS0) 6 2.51 (m, 1H), 2.66-2.72 (m, 3H), 2.75 (s, 3H), 2.88 (m, 

OO 
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1H), 2.98-3.12 (m, 3H), 3.20 (m, 1H), 4.28 (t, J = 6.9 Hz, 2H), 6.95-7.07 (m, 2H), 
7.32 (d, J = 7.8 Hz, 1H), 7.40 (d, J = 7.8 Hz, 1H), 7.43-7.51 (m, 2H), 7.83-7.90 
(m, 2H), 12.39 (br, 1H) 

IR (KBr) 3274, 2681, 1739, 1712, 1591, 1493, 1459, 1340, 1292, 1231, 1167, 
5 1154, 1088 cm 1 

Ttmftffi (C 22 H 28 FN 2 0 4 S 2 ) 

fJ-#ffi (%): C, 61.38; H, 5.39; F, 4.41; N, 6,51; S, 7.45 
(%): C, 61.03; H, 5.37; F, 4.27; N, 6.32; S, 7.28 

io umm i c r t h 2 ^mfcus-sum 

b b cRTH2§^iigsifcK 5 6 2 mmp *> mmmmfr & mm m& 

mmfc® htzo tik&BiJfoffi. (50 mM Tris/HCl, pH 7.4, 10 mM MgCl,) 
izmmft (0.06 mg) & itf ''3 nM 3 H-PGD 2 (172 C i/mmol )& AP I*. T 0. 1 ml 

&&±$£&Afrt>ttnmifi}fa<&m. (to #m p gd j#«T*cia«'s: LTsfc&fc 

T "t? © 4$ H 100% 2: U #fc^»#:ST^©#littJS^;ft &# 
20 3 IZttto . 

(*3) " 





1 crth zffiummm®. 

IC 60 (//M) 


(+HI-3 


0.059 


( + )-II-4 


0.037 


(+)-II-5 


0.054 



&3 fcwbfeiB**»& v #»Efc£*#«n'feCRTH 2S§#:fifiStt*t 
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mMW2 CRTH2.£*#Cttr*£ttSttlUI 

t KCRTH2£&#&$63Ib;fe K562 «IIS& 2 x 10* cells/ml CIS b, MM 
5 (10 mM HEPES buffer, pH 7.4, 0.1% Bovine serum albumin) fc Fura-2 AM 

(2 nM) ZMZX&U-e GO ftM't ^i^- h bfc. f9A*IM*tt 
CM£-fr 37jK.lCiDS», a^©»flffc**5 Lfefli^»*»iD b, 2 
PGDj (50 nM) &8*in bTSJffc » IS ft * * * A»jftCD±#*«lJiaft 

-f (CAF-110) £ffiV>T«!|£bfe. #fc£«l©&!ftiSttfcJ:, 4b-£%# 

10 #aT-C-©ajlSl*lpi7;i/>>'>A^a±#SC*r-r^^'fb^tJ#«T (1 (xM) T-OffiJ 

(*4) 



<fbi^r%*^ 


ttft (i*M) 


CRTH2£fctrS<l& (%INH) 


(+)-II-3 


1 


85 


(+MI-4 


1 


93 


(+)-II-5 


1 


87 



15 mmm 
mmm 1 

3£ ( I ) T*3tfr£*l3'fb-£rtl 10 mg 

AH 700 mg 

20 3 — — 9- 274 mg 

HPC-L ; 16 mg 

1000 mg 

5£ ( I ) trnfrZ tl t%m* 60^ yi'a.'O&Z^VlM-to 3->Z 

1 2 0 y ->affli5VMcat. d tl £ ?Si^*fctS^t5. *B 

25 ^chpc-l (fittgb h* d *>>:rn tr;v-fe;i/D-x) *i8***inu $r 
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5£ (I) •c*fc£ft*'fl3£4& 10 mg 

%M 79 mg 

3 — — t 10 mg 

^f7'J>l?^V>»A 1 mg 

10 100 mg 

a; ( i ) -cmpztizfc&y!}., iLi^6 o/y>>a©^^iM:ito 3->^ 

^-fttl 20^f i/a®i5VM:lt. C ft *> X r 7 U > »v ^ * ^> •> A £ 
VSi^lCtji^tSc 1 OfgiCl 0"0mg*5f«*7?>*mfc*« 

15 

3 



J&#- 5£ ( I ) ft *4i^« 15 mg 

Atf 90 mg 

20 n — ?\ 42 mg 

HPC-L 3 mg 

150 mg 



25 iti^^ »«u $g«tSo »6ftfete«ssa%fi«[fts ^© i 5 o 
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S ( I ) -emt>$ti%{b'&Va 10 mg 

?Ltt 90 mg 

5 Mi-fejVD-^ 30 mg 

CMC-Na 15 mg 

£_ZLZ '-J >»T^^S/» A 5 mg 

150 mg 

A T?&t>£*t*-<b£4SK- IL«ls »<SS-b;i/-n-^y CMC-Na 
10 #3r^ fyHr^D t h !) At) .46 0 / y> a vm:1 U m& 

■'t4.«^*.C^f7U >«.Vif*S/.^A»-6 , l/, ■«l6ffl»-6'**#io 
*fc»iTU 1 5 0 m g<Dffi.ffl*nZo 
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i . . 5G ( I ) : 




C0 2 H 



#;i/**sy N — iaift$nTV>r-*> J;v^7•;^* 

Slfc£ fix fe.A v>r y -;k lt^titiMl) i^77j^;KS: - s ( o ) 
p R 6 .(**x pii o ~ 2 cd^SSj ; R 6 (iT^^;v^fe^iBm$^^•rl^t <fe iv>r 
10 — •CmSnsaS* S : -NR 8 R 7 R 6 £ £ V R 7 & * 

Ytt**V 7;i/^p;k 7;^-;k si^nt * <fc y -;i/£fcfcJ:g&<* 
tit v^t J; v^T7;i/^;v ; 

a r tew&ztix^Tb y - ^*fett***nt^tt J;i^fD7 y - 
20 ntt i ~ 3 (omm i^^V 

2. n#2T-&Ds m*«0.T?fe*||*©$6H* 1 SIB«0S3li(iaj*»o 
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4. rk R 2 ^ R 3 &£VR i &&m?&%m&®mmm3m®i®<DmMmfit, 

;\n^>, tekvy fr****^) frbmuHs ti%w&&x l 2 «± 

6 . 5£ ( I ) : 




15 co 2 H 

w&ztix^x b u — /k i»$nt^T*i^77^*^» s : - s (0) 
20 P R 6 pa 0 ~ 2 ; r *&7»*/u'ti tcizwwtznx^x 

^SSfi4.S, .5S : -nr 6 r 7 (a^ .R^JtlFR.Ttith^n'ik'i' 
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Yiir;^;K r;i/^-;v> ift^nt^.t $ J;v^t- >; fc&g$&£tix v> 

. ;i/ j . 

nlil-3 (DM®. ; 33<kW 

10 7. R 1 v R 2 s R ■•*J;rfR 4 ^7jc*^ Yli7;^;v^ n#2,.iJ;iFm#0 
T?&3!!:fc©$gHlf§ 6 JI lets© ft ?fi)7nF7^, ^^^©^^±1^^ 

£ n 3 is t fc & ^ n © & m m m 0 

15 J^tJo 

9. CRTH 2aS#fi'jR«i: UTffifflr*«f*©l6il*8«8B'*.©EIKi(fiJ5!i 

10. it^^ii i mzm<Dih*&m*&4tz z t*%fWL£tz cr t h 2 
20 11. crth 2%®fc&m*t%mm®t&m%%MZM£&tzrzto®. m& 
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